( 193 ) 


H. Some Thoughts and Experiments Concerning 
Vegetation By John Woodward, hi D. 
of the College of Fhyjtdans, R.S. Pro- 
feffor of Phyfuk^ in GreOiam'College. 


T H E Ancients generally intituled the Earth to rhe 
Production of the Animals,, Vegetables, and other 
Bodies upon and about it: and for that reafon Was that 
they gave it fo frequently the Epithets of Parent and 
Mother *. They were of opinion that it furniilied forth * Terra Farm. 
the Matter whereof thofe Bodies confift : and recei- r»- 
ved it all back again at their Diflblution for the Compo- 
fureof others. Even thole who aflerted four Elements, Terra mteU 
fuppoled that the Earth was the Matter that Conftituted 
thofe Bodies : and that Water and the reft, lerv’d only 
for the Conveyance and Didrilution of that Matter, in 
order to the forming and compofition of them. ’Tis true, 

Thales, a Philofopher of the firft rank in thoie early 
Ages, has been thought to have Sentiments very different 
fromthefe ; but that without juft Grounds; as I think 
I have Efficiently proved in another Paper, which I am 
ready to produce. 

But tho ’Antiquity thus gave its Vote iorTer reft rial Mat' 
ter , feverai of the Moderns, andfome of very great 
Marne too, both here and abroad , have gone quite Coun¬ 
ter, and given theirs in behalf of Water. The dignity 
of th ePerfons that have efpoufed it, as well as their num¬ 
ber, renders this Do&rine very confiderable, and well 
worth our enquiring into. The great reftorer of fhilo- 
fophy in this laft* Age, my Lord Bacon, is of opinion, 

That for Mourifhment of Vegetables, the Water is almoft 
all in all: and that the Earth doth but keep the Plant up¬ 
right, andfave it from over heat,and over cold f. Others f ^ at , H \p. 
there are who are ftili more exprefs: and affert Water cent. 5.§4n. 
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to be the only Principle or Ingredient of. all natural 
things. They fuypole that, by l cannot tell what Pro- 
cefs ot Nature, Water is tranfmuted into Stones , into 
Plants , and , in brief, all other Subftances whatever. 
pkxlo Helmont II particularly, and his Followers, are. very poli¬ 
ce W- five ui this: and offer.lome Experiments to render itcre- 
ei mmt. dible. Nay a very extraordinary Perf on of our own 
Nation* tries thoie Experiments over again : and dif- 
. chym. cove f s a g re3t Propenfity to the lame Thoughts and 
i- Opinion they had ; declaring for this Tranfmutation of 
Water into Plants and other Bodies , tho’ with great Mo* 
d- fty and Deference, which was his ufual manner. 

The Experiments they infill upon are cheifly two ; 
the fir ft is, that Mint and (everal other Plants profper and 
thrive very greatly in Water. The other is this j they 
take a certain quantity of Earth , and lake it in an 0 - 
ven; then they weigh it, and put it into an Earthen 
Pot. Having well warer’d this Earth , they make choice 
of fome fit Plant , which, being firft carefully weigh'd, 
they fet in it. There they let it grow , continuing to 
Water it for lome time, rill ’tis much advanced in hig- 
nefs. Then they take it up; and tho’ the Bulk and 
Weight of the Plant be much greater than when firft fet , 
yet upon Baking the Earth, and weighing it, as at firft, 
they find it little or not at all diminifhed in weight ; 
and therefore conclude ’tis not the Earth but Water that 
nourilhes and is turn’d into the Subftarice of the 
Plant. 

I mull confefs I cannot fee how this Experiment can 
ever be made with the nicety and juftneft that is requi- 
fire, in order to Build upon it lo much as thefe Gentlemen 
da ’Tis hard to weigh Earth in tha t quantity, or Plants 
of the fize of thofe they mention, with any great ex* 
attnefi : or to lake the Earth with that Accuracy, as to 
reduce it twice to juft the fame Drynefs. But I may 

-nil ** ‘ * **■*■ - "**/'»*** npvpf ff) C&* 
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fily practicable, and all the Accidents of itexa&lyas 
they let fctth, yet nothing like what they infer can poi- 
fibly be concluded from it ,* unlefs Water, which they 
fo plentifully be flow upon the PA}#/ in this Experiment, 
be pure, homogeneous, and not charged w'ith any terre* 

{trial Mixture ; for if it be, the Plant after ail may 
ow e its growth and encreafe intirely to that. 

Some Waters are indeed fo very clear and transparent, 
that one would not eafily fufpe& any terreftrial Matter 
were latent in them : but they may be highly Saturated 
with fuch Matter, tho’ the Eye be not prefently able 
to delcry or difeern it. ’Tis true, Earth is an opake Bo¬ 
dy ; but it may be fo far diflblved, reduced to (o ex¬ 
treme fmali Particles, and thefe fo diffused through the 
watery Mafs, as not fenfibly to impede vifion, or render 
the Water much the left diaphanous. Silver is an Opake, 
and indeed a very denfe Body, and yet, if perfectly dif- 
folved in Sp. ot Nitre , or Aqua Fortis, 

that is rectified and thorowly fine, it does * Provided the Silver be 

not darken the Menfiruum, or render it lels pare and abfolutely retin’d : 

pellucid than before *. And ether Man- 

cts there are, that oftentimes great quanti' fture in the Menftruum •, 

ties of Opake Matter are fuftain’d in Fluids, j£{ n { ame ° ther B ° dks ’ 

without con fiderably finking the Eye, or 

being perceived by it. So that were there Water any 

where found fo pure , that the quickeft Eye could dif* 

cover in it no terreflrial intermixture; that would be 

far fliort of a Proof, that in reality there was 

none. 

But after all, even the clearefl Water is very far from 
being pure and wholly defecate, in any part of the World, 
that l can lear/i. forOurs here, I have had an Oppor¬ 
tunity of Examining it over a good part of England ; 
and cannot fay l ever met with any, that, however frefh 
and newly taken out of the Spring, did not exhibit, even 
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to the naked Eye, great numbers of exceeding fmall ter¬ 
refirial Particles diffcminated through .nil parts of it. 
thicker and eraser Water exhibits them in fill greater 
Plenty. 

Thefe are of two general kinds. The one a vegetable 
terrefirial Matter , confiding of very different Ccrpfrfes; 
fome whereof are proper for the formation and incre¬ 
ment of one.fort of Plant, and fome of another: as al¬ 
io fome for the nourifhment of one part of the fame 
Plant , and fome of another. The other kind of Parti¬ 
cles fuflain’d in Water are of a Mineral Mature. Thefe 
hkewife are of different forts. In fome Springs we 
find Common Salt, in others Vitriol, in others Alum , Ni¬ 
tre, Sparr , Ochre, &c. nay frequently feveral of thefe, 
or other Minerals , all in the fame Spring • the Water 
as it drains and paffes thorow the Strata of Stone, Earth, 
and the like, taking up and hearing along fuch loote Mi¬ 
neral Corpufcles, as it meets with in the pores and inrer- 
ftices of thofe Strata , and bringing them on with it 
quite to the Spring. All Water whatever is much char¬ 
ged with the Vegetable Matter, this being fine, light and 
eafily moveable. For the Mineral , the Water of Springs 
contains more of it than that of Rivers, especially when 
at difiance from their Sources : and that of Rivers more 
than the Water that falls in Rain. This I have learn’d 
from feveral Tryals , which I muft not give Account of 
here ; my Drift in this place being only to evince the 
exifience of terrefirial Matter in Water. 

Any one who defires further fatisfatiion in this, may 
eafily obtain if, if he only put Water into a clear Glajfs 
Viol, flopping it dole, to keep Duff and other exteri¬ 
or Matter out, and letting it (land, without furring it 
for frame Days. He’ll then find a confidenble Quantity 
of terrefirial Matter in the Water , however pure and 
free it might appear when firft put into the Viol. Fk’jj 

in 
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in a very ftiort time obferve,as I have frequently done,the 
Corpufcles that were at firft,while the Water was agitated 
and kept in Motion, feparate, and hardly vifible *, */°{h 0 ”ethJt 
degrees, as the Water permits, by its becoming more were not dif- 
Jlill and at reft, aftembling and combining together • by cemibie. 
that means forming fomewhat larger and more conspicu¬ 
ous MolecuU. Afterwards he may behold thefe joining 
and fixing each to other, by that means forming large 
thin Mafles, appearing like Nubecula, or Clouds in the 
Water ; which grow more thick and opake, by the con¬ 
tinual appulfe and accretion of frejh Matter. If the faid 
Matter be chiefly of the Vegetable kind, ’twill be fu- 
ftained in the Water : and difcover at length a green co¬ 
lour ; becoming (till more and more of that Colour, I 
mean an higher and more foturate Green, as the Matter 
thickens and encreafes. That t his matter inclines fo much 
to that Colour, is the lefs ftrange, fince we fee fo large a 
fhare of it, when conftiruung Vegetables, wearing the 
fame Colour in them. But if there be any confiderable 
quantity of meer Mineral Matter in the Water, this, be¬ 
ing of a greater fpecifick gravity than the Vegetable, as 
the Particles of it unite and combine in fuch Number, till 
they form a Molecula , the impetus of whole Gravity fur- 
pafles that of the Refinance of the Water, fubfides a great 
deal of it to the bottom. Nor does it only fall down it 
felf, but, frequently entangling with the Vegetable Nu¬ 
becula, forces them down along with it. 

The reafon why Bodies, when dijfolved and reduced 
to extreme (mail parts, are fuftain’d in Liquors that are 
of lefs fpecifick Gravity t ban thof eBodies are, hath been 
pointed at by a late ingenious Member of this Society*. *Mr. W.Molt- 
He is indeed far from having adjufted all the Momenta fZr.wlsu 
of this affair; however it muff be admitted, that, in 
the dividing or folution of Bodies, 'their Surfaces do not 
decreafe in the fame Proportion that their Bulk does. 

Now 
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Now the Gravity of a Body which is the Caufe of its 
finking or tendency downwards, is commcnfurare to its 
Bulk : but the Refifiance that the Liquor makes is pro¬ 
portion’d , nor to the Bulk, but to the extent of the 
furface of the Body immerled in it. W hence ’tis plain, 
a Body mat’ be fo far divided , that its Parts may btlu- 
fiain’d in a Fluid, whole Specifick Gravity xslefi than that 
of the laid Body. Nay, ’tis matter oi Fad that they 
frequently are lo: and we daily Ice Menfirua (uppomng 
the Parts of Met alls, and other Bodies, that are of fix, 
ten, nay almoft twenty times the Spec. Grav. of thofe 
Menfirua. And as the Parts of Bodies when divided are 
thus fupported in a Fluid: So when they occur and unite 
again , they mud fink of Couife , and fall to the 
Bottom. 

Upon the whole, ’tis palpable and beyond reafonable 
Contest, that Water contains in it a very confiderable 
Quantity of terreflrial Matter. Now the Queftion is 
to which of thefe, the Water , or the Earthy Matter fu* 
Train’d in it, Vegetables owe their Growth and Augment. 
For deciding of which I conceive the following Experi¬ 
ments may afford fome Light: And I can fafely fay 
they were made with due Care and Exattnefs. 

Anno 1 6 p i. 

I chofe feveral Glafs Viols, that were all, ss near as 
poffible, of the fame fihape and lignefs. After I had put 
what Water I thought fit into every one of them, and 
taken an Account of th e weight of it, I (train’d and ty’d 
over the Orifice of each Viol, a piece of Parchment, ha¬ 
ving an hole in the middle of it, large enough to ad¬ 
mit the Stem of the Plant I defign’d to'fet in the Viol, 
without confining or ftraightning it fo as to impede its 

Growth » 
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Growth. My intention in this , was to prevent the en* 
clofed Water from Evaporating, or afcendirg any other 
way than only thorow the Plant to be fet therein. Then 
I made choice of feveral Sprigs of Mint, and other 
Plants , that were, as near as I could poffibly judge, 
alike frefh, found ’ and lively. Having taken the weight 
of each, I placed it in a Viol, ordered as above : and as 
the Plant imbibed and drew off the Water, I took care 
to add more of the fame from time to time, keeping an 
Account of the weight of all I added. Each of the 
Glaffes were, for better dif intlion, and the more eafy 
keeping a Regifier of all Circumftances , noted with a 
different Mark or Letter , A,B, C, &c. and all fet in a 
Row in the fame Window, in luch manner that all might 
partake alike of Air, Light, and Sun. Thus they con¬ 
tinued from July the Twentieth, to Oftoler the Fifth, 
which was juft Seventy Seven Days. Then I took them 
out, weigh’d the Water in each Viot, and the Plant 
likewile, adding to its Weight that of all the Leaves 
that had fallen off during the time it flood thus. And 
Laftly, I computed how much each Plant had gain’d : 
and how much Water was )'pent upon it. The Parti¬ 
culars are as follows. 


A Common 
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A. Common Spear- Mint, fet in" 
Spring-Water, The Flint weigh¬ 
ed, when put in July 20. juft 
27 Grains: when taken forth, 
Ottob.%. 42 grains. So that in 
this fp ace 6f 77 days,it had gain¬ 
ed in weight iy grains. ! 

The whole quantity of Wa¬ 
ter expended, during thde 77 
days, amounted to iff8 gr. 
Confequently the weight of the 
Water taken up was 17O1J 
times as much as the Plant 
had got in weight. 


TheWeisjfct 
of the Plant 
when Hvtf 
let in Water 


tr* 

a 7 


TlwWt.of 
thePi.wkn 
taJ^n again 
out of the 
Water 


gr- 

42 


T!k* \Vt. /ThgWt. of The Proportion of 
ga n’db? f the War.** theEncreafeofthe 

th* Mane jpcncea t-pon Plant to the Ex- 
'luiingtfc* (the Plant pence of the Wa« 
days 1 ter* 



B. Common Spear-Mint: Rain 
water. The Mint weigh’d, 
when put in, gr. 28 j; when 
taken out gr.4y| having gain’d 
in 77 days gr. 17I. > 

The difpendium of theWater 
gr.3004. which was 171^ times 
as much as the Plant had recei¬ 
ved in weight. 


Z K 

28J 


gr. gr. gr. 

4J? *7s 3oo4Asitoi7i|| 


C. CommonSpear mint: Thames "i 
Water. The Plant when put I 
in gr. 28. when taken forth, l 

gr. f4. So that in 77 days it j gr. gr. gr, gr. 

had gain’d gr. 26. V 28 74 26 2493 Asi to 9f|S 

ThcWater expended amoun¬ 
ted to g r .2493. which was 
times as much as the additional 
weight of the Mint. 


D. Common 



( 101 ) 


D, Common Solar, um t or Night ' ! 
JhaJe • Spring Wat or. Ths Plant 
weigh’d, when put in, gr. 49 : 
when taken out 106. having 
gain’d in 77 days yy gr. 

TheWat.expended during the 
laid time was 5708 gr.which was ^ 
65,4 times as much as the aug-. 
ment of the Plant. 1 

This fpecimen had feveral Buds ! 
upon it,when firfl fetin theWat. 
Thefe in feme days, became fair 
Flowers., which were at length 
fucceed,ed by Berries. 


TfceWeigbt 
of the Plant 
when firft 
fet in Wa¬ 
ter 


g r - 

49 


TheWtof 

Ths Wt, 

TheWt. of 

the I’hwhen 

gainM by 

the Wat. ex¬ 

taken agsin 

the PJswt 

pended upon 

oat of the 

during the 

the Phhi; 

Ware* 

77 days | 


Ih.g Proportion ®f 
the Enorotife of the 
Plant to th* Ex« 
ptftco of thflr Wa¬ 
ter, 


gr- P‘- 

106 -J7 3708 As i to gj| ¥ . 


E. LathyrisfeuCatapatiaGerh 
Spring Water. It weigh’d,when 
put in,gr.98. when taken forth, 
gr.ior*. The additional weight „ r 
for this whole 77 days being gg 
but gr. ;4- J 

The quantity of Wat.fpent up¬ 
on it during that time, gr.2501. 
which is 7144 times as much as 
the Plant was augmented. J 


g r - g r - gr- 

1014 2yox As 1107144. 


Several other Plants were try’d, that did not thrive 
in Water , or fucceed any better than the Cata- 
putia foregoing: But ’tis befides my purpofe 
to give a particular Account of them here. 

F, G. Thefe Two Viols were fill’d , the former (F) 
with Rain, the other with Sptrg Water , at the lame 
time as thofc above-mentioned were .< and flood as long 
as they did. But they had neither of them any Plant; 

g g my 



( 202 ) 

my Defign in thefe being only to inform my felf, whe¬ 
ther any Water exhaled out of the Glares, otherwife 
than thorew the Bodies of the Plants. The Orifices of 
thefe Two Glaftes were cover’d with Parchment; each 
piece of it being perforated with an hole of the fame 
bignefs with tho/e of the Viols above. In this I (ufpenced-a 
bit of Stick about the thickmls of the Stem of one of the 
aforefaid Plants , but not reaching down to the Surface of 
the included Water. I put them in thus,that the Water in 
thefe might not have more fcope to evaporate than that 
in the ether Viols. Thus they flood the whole 77 days 
in the fame Window with the reft ; when, upon Exami¬ 
nation, I found none of the Water in thefe wa/led or gone 
off. Tho’ I obferved, both in thefe , and the reft, elpe- 
cially after hot Weather , final! drops of Water, not un¬ 
like Dew, adhering to the infides of the Glaffes , that part 
of them I mean that was above the Surface of the enclo- 
fed Water. 

The Water in thefe two Glafles that had no plants in 
them, at the end of the Experiment^ exhibited a larger 
quantity of terreflrial Matter than that in any of thofe 
that had the Plants in them did. The Sediment at the. 
bottom of the Viols was greater : and the Nubecula dif¬ 
fus’d through the Body of the Water thicker. And of 
that which was in the others , fome of it proceeded 
from certain fmall Leaves that had fallen from that part 
of the Stems of the Plants tint was within the Wa¬ 
ter, wherein they rotted and diffolved. The terreftrid 
Matter in the rain Water was finer than that in the 
fprtng Water. 


Anno 
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Anno i 6 p 2 . 

The G l affix made ufe of in this, were of the fame 
tfort with thofe in the former Experiment: and cover’d 
over with Parchment in like manner. The Plants here 
were all Spear mint : the mod kindly, (reds, fprightly 
Shoots I could choofe. The Water , and the Plants, 
were weigh'd as above : and the Viols fet, in a Line, in 
a South-Window ; where they flood from June id, to Ju¬ 
ly x8. which was juft 56 days. 


H.Hy de-Parke Conduit-Water' 
alone. The Mint weighed, 
when put in, 127 gr: when ta¬ 
ken out, 2jy gr. The whole 
quantity of Water expended 
upon this Plant amounted to 
14*90 gr. 

This was all along a very kind¬ 
ly Plant : and had run up to a- 
bove two foot in height. It 
had (hot but one conliderable 
collateral branch : but had lent 
forth many and long Rootes, 
from which fprung very nume- >• 
rous tho’ final!, and ftiort leffer 
Fibres . Thefe leffer Roots came 
out of the larger on two oppo- 
fite fides, for the mod part; lo 
that each Root,with its Ftbrilla, 
appear’d not unlike afinaJl Fea- j 
tier. Tothefe FibrtUa adher’d I 
pretty much terreflrial Matter. 1 
In the Water which was at laft 
thick and turbid, was a green 
jubflance refembling a fine thin 
Conferva. 


TheWeight 
of the Plant 
when firtt 
fet in Water 


TheWt.of 
thePl.when 
taken again 
cut of the 
Water 


gr. gr. 
127 2 fS 


: Vlt. 
ddby 


ITheWt. of 
theWat. ex¬ 
pended upon 
the Plant 


The Proportion of 

thcBncreafeofthc; 
Plant to the Ex* 
penrtc of the Wa¬ 
ter, 


gr- g r - 

128 I4X90AS I to I IOt?*' 


J 




I. The 
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I# The fame Watet y alonc*^ of the P)am the rJ.wlHrnfjSinM by 

- - - 1 wh.i.lrft fak*n again (the Plant 

fctinWa* out of thejdarmg the 


The Min* weigh'd, when put 
in,i, o gr: when taken 011^*49. 
Water exp ruled, 13*40 gr. 


te*. 


This Hunt was . s 'kindly as Vj * 0 
thefirmer. hath. k; footnocol-' 

Jarsr .i Branches. Its Roots, the 
Water, arid &c green Subfiance , 
ail much as in the for mer. 


] Water, |$<5day$. 


JT* 

249 


TheWt. of 
the Wat. cx- 
pended open 
the Plant. 


The Proportion 
of the Encreale 
of the Plant to the 
Expenee of the 
Water. 


gr * gt . 

139 13140 As i to 94 t {| 


K. Hy de-Park Conduit-Water', 
in which was diiiblved an 
Ounce and half of Common 
Garden Eartb.'ThzMmt weigh’d, 
when put in, 7 6 gr : When 
taken out 244 gr. Water ex¬ 
pended, gr. 1073 r * 

This Plant, tho’ it had the 
Misfortune to be annoyed wirh 
many finall fofetts that happen- > 
ed to flit upon it, yet had foot 
very confiderable collar. Bran 
tbes: and at leaft as many 
Snots as either that in H. or I j 
which had a much greater quan¬ 
tity of terrestrial Matter adhe¬ 
ring toche extremities of them. 
The fame green Subfiance here, 
that was in the two preceding._ 


g* 

7 6 


gr, gr. gr. 

244 royjiAsi to <53^. 


I. Hyde- 
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L. Hyde-Tark Water , with"} 
the fame quantity of Garden 
Mould as in the former. The 
Mint weigh’d, when put in, 

<?2 gr: when taken out 376 gr. 

The Water expended, 149S' 0 

this Vlant was far more flou¬ 
rishing than any of the Prece¬ 
dent : had (everal very cor.fi- 
dcrabiecollateral Branches: and 
very numerous Boots, to which 
terrejlrusl Matter adhered very 
copioufly. 

Th eEartb in both theleGlaffes 
was very fenfibly and confide- 
rably wafted, and lefs than when 
firli put in.The fameiort of green J 
Subflance here as in thole above. J 

M. Hyde-Bark Water, defltl-l 
led off with a gentle Still. The ] 

Mint weigh’d, when put in, 

3 i4gr: when taken out, iyy. 

The Water expended, 8803 jr. 

This Plant was pretty kindly : 
had 2 linall coWat, Branches, and 

(everal Rootes , tho’ not fo many gr. gr. gr. gr 

as that in H or I, but as much ^114 iy$ 41 8803 As 1 to 214”. 

terrejlrial Matter adhering to j 
them as thofe had. The Wa¬ 
ter was pretty thick j having 
very numerous fmall terrejlrial 
Particles fwimming in it, and 
feme Sediment at the bottom of 
the Glafs. This Glafs had none I 
of the green Matter above-men j 
tioned, in it. J 




R The reftdus of the Wattf\ 
which remain'd in die SttB af¬ 
ter that in M. was deftilled off! 

It was veiy turbid, and as high- 
coloured (reddifi),) as ordinary 
Beer, The AI'*t we*gh'd,when 
put in, 81 gr : when taken out, v 
i?f gr. Water expended , 
4344 gr. This Plant was very 
lively : and had fent out fix 
collateral Branches , and (everal 
Roots. 
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TheWsigfct TfceWt/>f 
of tfee Plant thePl.when 

tfek'DJtgainl 

fee m Wa* out of the | 
ter. Water. 


gr¬ 

ill 


The Wt. TheWt. of 
gain’d by theWat.ex* 
jRePivde- pended up- 
ring the on the Pla«t s 
ysoayt. i 


r- 

* 7 f 


r* 

94 


£ r ' 

4344 


The Proport** of 
the Eoereafe o the 
Plant to the Bx- 
penee of the Wa* 
ter. 


As 11046*1 


O. Hyde? ark Conduit Water, in which was diflol* 
ved a Drachm of Nitre. The Mint fet in this fudden- 
Jy begin to wither and decay ; and dyed in a few Days. 
As I.kewifedid two more Sprigs , that were fet in it, fuc- 
etfiiveiy. In another Glais I diffolved an Ounce of good 
Garden Mould, and a Drachm of Nitre : and in a third 
half an Ounce of Wood-Jfhes, and a Drachm of Nitre; 
but the Plants in thefe fucceeded no better than in the 
former. In other Glaffes 1 diffolved fever ai other forts of 
Earths, Clays, Maries , and variety of Manures, See. 
I fet Mint in diftiU'd Mint Water ; and other Experi¬ 
ments I made, of feveral kinds, in order to get light and 
information what haftened or retarded\ promoted or im¬ 
peded Vegetation ; but thefe do not belong to the Head 
I am now upon. 


P Hyde Parke Conduit Water. In this I fixed a Glafs- 
Tule about ten Inches long, the Bore about one fixth of 
»n Inch in Diameter, fill’d with very fine and white 
Sand, which I kept from falling down out of the Pule 
into the Viol, by tying a thin piece of Silk over that end 
of t!uO Tule that was downwards. Upon immerfion of 
the lower end of it into the Water, this by little and 
little afeended quite to the upper Orifice of the Tule. 

And 
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And yet, in all the fifty fix days which it flood thus, a 
very inconfiderable quantity of Water had gone off, viz. 
(carcely Twenty Grains j tho’ the Sand continued moifl 
up to the top till the very laft. The Water had impart¬ 
ed a green Tindture to the Sand , quite to the very top 
of the Tube. And, in the Viol, it had precipitated a 
greenijh Sediment , mixt with black. To tlie bottom and 
fries of the Tube , as far as ’twas immers’d in the Wa¬ 
ter, adher’d pretty much of the green Suljlance delcri- 
bed above. Other like Tubes 1 fill’d with Cotton , Lint, 
Pith of Elder > and feveral other porous Vegetable Sub « 
(lances; fetting fome of them in clear Water : Qrhers 
in Water tinged with Saffron. Cochinele, &c. Arid feve¬ 
ral other Trials were made, in order to give a Mecha¬ 
nical Reprefentation of the Motion and Deflrilution of the 
Juices in Plants', and of lome other Phenomena obferva- 
b'e in Vegetation , which I (hall not give the particulars 
of here , as being not of Ufe to my prefent De* 
hn. 

Q, R, S, &c. Several Plants fet in Viols, ordered in 
like manner as thofe above, in Oftober, and the follow¬ 
ing colder Months. Thefe throve not near fo much : 
nor did the Water afeend in nigh the quantity , it did in the 
hotter Seafons, in which the before recited Trials were 
made. 

Some Reflexions upon the foregoing Experiments. 

i. In Plants of the fame kind, the lefs they are in 
Bulky the fmaller the Quantity of the Fluid Mafs in which 
they are fet is drawn off; the Dijpendium of it, where 
the Mafs is of equal thicknefs, being pretty nearly pro* 
portioned to the Bulk of the Plant. Thus that in the 
Glafs Mark’d A, which weigh’d only xy gr. drew off 
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but 1^8 grains of the Fluid : and that in B, which 
weigh’d only 284-, took up but 3004 gr. whereas that 
in H, which weigh’d 127 grains, fpent 14190 gr. of 
the Liquid Mafs. 

The Water feems to afcend up the Veffels of Plants 
in much the fame manner as up.a Filtre : and ’tis no great 
wonder that a larger Filtre fltould draw off more Water 
than a lefler : or that a Plant that has more and larger 
Veffels fhudd take up & greater (hare of the Fluid \ in 
which ’tis fet, than one that has fewer and fmaller ones 
can. Nor do I Note this as a thing very confiderablc 
in it (elf, but chiefly in regard to what I am about to 
offer beneath : And that it may be feen that, in my other 
Collations of Things, I made due Allowance for this Dif¬ 
ference. 

2. The much great eft part of the Fluid Mafs that is thus 
drawn off and convey'd into the Plants, does not fettle or 
abide there : but pajfes through the Pores of them, and ex¬ 
hales up into the Atmojphere. That the Water in thefe 
Experiments, afcended only through the Veffels of the 
Plants is certain. The Glaffes F and G, that had no 
Plants in them, tho’ difpofed of in like manner as the 
reft, remain’d, at the End of the Experiment, as at firft : 
and none of the Water was gone off. And that the grea* 
ted part of it flies off from the Plant into the Atmojphere , 
is as certain. The lead proportion of the Water expend¬ 
ed was to the Augment of the Plant, as 46 or 50 to i. 
And in forne the weight of the Water drawn off was 
> 00, 200, nay, in one above 700 times as much as the 
Plant had received of Addition. 

This fo continual an Emiftion and Detachment of Wa¬ 
fer, in fo great Plenty from the Parts of Plants , affords 
us a manifeft reafon why Countries that abound with 
Trees and the larger Vegetables especially, fliould be 

very 
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very obnoxious to Damps, great humidity in the Air, 
and more frequent Rains, than others that are more open 
and free. The great Moiflure in the Air, was a mighty 
inconvenience and annoyance to thofe who firft fettled in 
America ; which at that time was much over-grown 
with Woods and Groves. But as thefe were burnt, and de¬ 
stroyed, to make way for Habitation and Culture. 
of the Earth , the Air mended and cleared up apace : 
changing into a Temper much more dry and ferene than 
before. 

Nor does this Humidity .go off pure and alone ; but 
ufuaily bears forth with it many parts of the fame Na¬ 
ture with thofe whereof the Plant, through which itpaf- 
lies, con fids. The Crajfer indeed are not fo eafily born 
up into the Atmofphere: but are ufuaily depofited on the 
Surface of the Flowers,Leaves ,and other Parts of tbePlants, 
Hence come our Manna’s, our Homes, and other Gummous 
Exfudatiom of Vegetables. But the finer and lighter 
Parts are with greater eafe fent up into the Atmofphere . 
Thence they are conveyed to our Organs of Smell, by 
the Air we draw in Refpiration : and are pleafant or of- 
fenfive, beneficent or injurious to us, according to the 
Nature of the Plants from whence they arife. And 
fince thefe owe their Rife to the Water that afeends out 
of the Earth through the Bodies of Plants, we cannot be 
„ far to feek for the Caule why they are more numerous in 
the Air , and we find a greater quantity of Odours exha¬ 
ling trom Vegetables, in warm, humid feafons, than in any 
others whatever. 

3. A great part of the terreflrial Matter that is mixt 
with the Water, afeends up into the Plant as well as the 
Water. There was much more terreftriai Matter at 
the end of the Experiment, in the Water of the Glides 
F and G, that had no Plants in them* than in thofe 
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that had Plants. The Garden-Mould diflolved in the 
Glades K and L was confiderably d'minifhed, and carried 
off. Nay the terreflrial and Vegetable Matter was born 
up in the Tubes filled with. Sand) Cotton &c. in that quan¬ 
tity as to be evident even to fexfe. And the Bodies 
in the Cavities of the o> her Tubes \ hat had their lower 
£nds immers’d in Water wherein Saffron , Cochinele, &c. 
had beeninfufed, were tinged with Telloiv, Purple/k c. 

If I may be permitted to look abroad a while, to* 
wards our Shores and Parts within the Verge of the Sea, 
thefe will prelent us with a large feene ot Plants that, 
along with the Vegetable , take up into them meer mi¬ 
neral Matter alfo in great abundance. Such are our Sea- 
Purfiains , the leverai iorts of Alga's , of Sampires, and 
other Marine Plants. Thefe contain common Sea-Salt, 
which is all one with the Fojfil, in fuch Plenty , as not 
only to be plainly diflingnilh J on the Palate , but may 
be drawn forth of them in con fider able quantity. Nay, 
there want not tbofe who affirm there are Plants found 
that will yield Nitre, and other mineral Salts; of which 
indeed I am not fo. far fatisfied- that l can depencj on the 
Thing, and therefore give this only as an Hint for En¬ 
quiry. 

To go on with the Vegetable Matter, how apt and 
how much dilpofed this, being fo very fine and light , is 
to attend Water in all its Motions^ and follow It into each 
of its Receffes, is manifeft, not only from the hflances 
above alledg’d, but many others. Percolate it with all 
the Cafe imaginable: Filter it with never fb many Filtra- 
tions, yet fome terreflrial Matter will remain. Tis true 
the Fluid will be thinner every time than other, and more 
difingagedof the faid Matter: but never wholly free and 
clear. I havefiltred Water thorovv feveral wfoolfo/ge e and 
tfom Sheets of thick Paper : and, after that, through 
very clofe fine Cloth twelve times doubled. Nay, I have 

done 
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done this over and over j and yet a confiderable qua A* 
tity of this Matter difcover’d it (elf in the Water 2 fte r 
ail. Now if it thus pais Interftices that are fo very 
/mail and fine along with the Water,’tis the left flrange it 
ihould attend it in its paflage through the Dufts and Vef- 
Jels of Plants. ’Tis true, filtering and dijUllingo f 
Water intercepts and makes it quit fome of the Eatihy 
Matter it was before impregnated withal: but then that 
which continues with the Water after this, is fine and 
light f and fuch confequently as is in a peculiar manner 
fit for the Growth and Nourishment of Vegetables. And 
this is the Cafe of RainWater. The quantity of terre- 
filial Matter it bears up into the Atmojphere is not great. 
But that which it does bear up, is mainly of that light 
kind of Vegetable Matter ; and that too perfectly dijfol- 
ved , and reduced to fingle Corpufcles , all fit to enter 
the Tubules and Veflels of Plants. On which Account 
’tis that this Water is lo very fertile and prolifique. 

The reafon why in this Propofition I fay only a great 
part of the terreftrial Matter that.is mix’d with the Wa¬ 
ter, afcends up with it into the Plant , is , becaufe 
all of it cannot. The mineral Matter is a great deal of 
it not only grefs and ponderous ,but fcabrous and inflexible'. 
and fo not difpofed to enter the pores of the Roots. 
And a great many of the fimple Vegetable Particles by 
degrees unite, and form fome of them final [Clods or Mo¬ 
lecule fochas thofe mentioned in H,K,and L,(licking to 
the extremities of the Roots of thofe Plants. Others of 
them intangle in a loofer manner : and form the Nubecula, 
and green Bodies fo commonly observed in Stagnant Wa¬ 
ter. .Thefe, when thus conjoynd, are too big to enter the 
Pores, or afcend up the Veffels of Piants, which fingly 
they might have done. They who are converfant in 
Agriculture will eafily fublcribe to this. They are well 
aware that, be their Earth never fo rich, Co good, and 
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(o fit for the Production of Corn or other Vegetables, 
little will come of it, unlefs the Parts of it be fepara - 
ted and loofe. ’Tis on this Account they befiow the 
Pains they do in Culture of it: in Digging , Plowing, 
Harrowing, and Breaking of the Clodded Lumps of Earth. 
’Tis the fame way that Sea-Salt, Nitre, and other Salts 
promote Vegetation. I am forry I cannot fubicribe to 
the Opinion of thofe Learned Gentlemen who imagine 
Nitre to be effential to Plants : and that nothing in the 
Vegetable Kingdom is tranfa&ed without it. By all the 
Tryals I hive been able to make,the thing is quite other » 
wife : and when contiguousto ih tTlant it rather deftroys 
than nourifhes it. But this, Nitre and other Salts cer¬ 
tainly do : they loofen the Earth , and feparate the con¬ 
creted Parts of it ; by that means fitting and difpofing 
them to be affirmed by the Water, and carried up into 
the Seed or Plant , for its Formation and Augment. There’s 
no Man but muft obfcrve how apt all forts of Salts are 
to be wrought upon by Moifture : hovv eafily they/i- 
f. mte and run with it; and when thefe are drawn olf, 
and have deferted the Lumps wherewith they were in¬ 
corporated , thofe muft moulder immediately, and fail 
afmder of Courft. The hardefl Stone we meet with, 
if it happen, as frequently it does, to have any fort of 
Salt intermixt with the Sand ok which it confifls, upon 
being expos’d to an humid Air, in a ffiort time diffblves 
and crumbles all to pieces: and much more will clodded 
Earth or Clay, which is not'of near fo tompatt and Jo- 
lid a Conjlitution as Stone is. The fame way likewife is 
Lime ferviceable in this Affair. The Husbandmen fay 
of it, that it does not fatten , but only Medowes the 
Ground. By which they mean, that it does not con¬ 
tain any thing in it felf that is of the fame Nature with 
the Vegetable Mould , or afford any Matter fit for the 
formation of Plants', but meerly foftens and relaxes the 
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Earth ; by that means rendering it more capable of en¬ 
tering the Seeds and Vegetables fet in it, in order to their 
Nourifhment , than ctherwile it would have been. The 
Properties of Lime are well known : and how apt ’tis 
to be put into ferment and commotion by Water. Nor can 
fuch Commotion ever happen when Lime is mix'd with 
Earth , however hard and doAded that may be, without 
opening and loofenmg of it. 

4. The Plant is more or left murifdd and augmented in 
proportion as the Water in vohich%t ftands contains a grea¬ 
ter or [mailer quantity of proper terrejlrial Matter in it. 

The Truth ot this Propofmon is fo eminently difcernt- 
ble through the whole Procefs of thefe Tryals, that I 
think no dealt can be made of it. The Mint in the Glals 
G. was of much the fame Bulk and Weight with thofe 
in A. andB. But the Water, in which 'that was, being 
River Water , which was apparently ftored more copi- 
ouBy with ter reft rial Matter than the Spring or Rain 
Water, wherein they flood, were ; it had thriven to al» 
moil double the Bulk that either of them had ; and with 
a left Expence of Water too. So likewife the Mint in L„ 
in whole Water was diflolved a fmall quantity of good 
Garden Mould, tho’ it had the difodvantage “ftp he lefs f cmfer. 
when firft fet than either of the Mints in H. or I. -whole u M rs ' 
Water was the very fame with this in L. but had none of 
that Earth mix’d with it; yet, in a Ihort time the Plant 
not only overtook , but much out-firipp'd tho'e, and at 
the end of the Experiment was very considerably bigger 
and heavier than either of them. In like manner che 
Mint in N. tho’ lefs at the beginning than that in M. 
being let in that thick , turbid, feculent Water , that re¬ 
mained behind, after that, wherein M. was placed, was 
Stilfd oft,hid in fine more than doubled its original weight 
and bulk <? and received above twice th§ additional *En- 
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creafe that that in M. .which flood in the thinker defliU'd 
Water , had done. And, which is not left considerable, 
had not drawn off half the Quantity of Water that that 
had. 


Why, in the biginning of this Article,- I limit the 
Vreport ion of the Augment of the Plant to the Quantity 
of proper terreftrial Matter in the Water , is, becaufe all, 
even the Vegetable Matter , to fay nothing of the Mi¬ 
neral, is not .proper for the Nourishment of every Plant. 
There may be, and doubtlefs are, feme Parts in diffe¬ 
rent Species of Plants , that may be much alike, and fb 
ovv their fupply to the -fame common Mat:sr: but ’tis 
plain all cannot. And there a*e other Parts fb differing, 
that ’tis no ways credible they Should be form’d all 
out of the fame fort of Corpufcles. So far from it, 
that there want not good Indications, as we fhall See by 
and by, that every Kind of Vegetable requires a peculiar 
and jpecifick Matter tor its formation and Nourijhment, 
Yea, each Part of the fame Vegetable does So ; and 
there are very many and different Ingredients go to the 
Compojitzon of the fame individual Plant. If therefore 
the Soil, wherein any Vegetable or Seed is planted, con¬ 
tains all or mojl of thefe Ingredients , and thofe in due 
quantity , ’twill grow and thrive there : otherwife ’twill 
not. If there be not as many forts of Corpufcles as are 
requisite for the Conflitution of the main and more effen * 
fial Partsof the Plant, ’twill not proSper at all. If there 
be thefe, and not in fufheie t Plenty , ’twill Starve, and 
never arrive to its natural Stature. Or if there be any 
the lefs neceffaryynd effential Corpufcles wanting, there 
will be fome Failure in the Plant: ’twill be defective in 


Tafle, in Smell, in Colour, or fome other w ay. But tho’ 
a Trail of Land may happen not to contain Matter pro¬ 
per for the Conflitution of fome one peculiar kind of 
Plant: yet it may for feveral others, and thofe much dif- 
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firing amongft themfelves. The vegetative Particles 
are commixt and blended in the Earth, with all the di- 
verity and variety, as well as all the uncertainty concei¬ 
vable. 1 have given fome Intimations of this tlfe- 
where f, and fhall not repeat them here: but hope 
due time to put them into a much letter light than that He. &4 
they there ftaod in. 

It is not po/fible to imagine how one, uniform, homo¬ 
geneous Matter, having its Principles or Original Parts 
all of the fame Sub(lance , Conftiiution, Magnitude, Fi¬ 
gure, and Gravity, fhould ever conftitute Bodies fo egre- 
gioufly unlike, in all thofe refpetts as Vegetables of diffe¬ 
rent kinds are .* nay even as the different Parts of the 
fame Vegetable'. That one fhould carry a Re/inous, ano¬ 
ther a Milky, a third a Fellow, a fourth a Red Juice, in 
its Veins : one afford a Fragrant, another an offenfive 
fmell: one be fweet to the fafte, another bitter, acid, 
acerb, auftere, &c. that one fhould be nourijhing, ano- 
th expoyfohous, one purging, another aftringent: in brief, 
that there ihould be that vafl: difference in them in their 
feveral Constitutions, Makes, Properties, and Effects, and 
yet alt arife from the very fame fort of Matter, would 
be very If range. And, to Note that by the by, this 
Argument makes equally flrong againft thofe who fup- 
pofe meer Water the Matter out of which all Bodies are 
formd. 

The Cataputia in theGlafs E. received but very little 
Encreafe, only three grains and an half all the while it 
flood, tho’ zjor grains of Water were fpent upon it. 

I will not fay the realon was becaufe that Water did not 
contain in it Matter fit and proper for the Nourifhment 
of that peculiar and remarkable Plant. No, it may be 
the Water was not a proper Medium for it to grow in 
and we know there are very many Plants that will not 
thrive in it. Too much of that Liquor, in forae Plants, 

may 
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may probably hurry the terreftrialMutter thorow their 
Vejjels too fan for them to arreft and lay hold of it. Be 
that as it will, ’tis moll certain there are peculiar Soils 
that ib.lt particular Plants. In England, Cherries are ob* 
ferved to fucceed beft in Kent : Apples in Herefordfhire: 
Saffron in Cambridgefhire : Woad in two or three of out 
Midland Counties : and Teazles in Somerfetfkire.' This is 
an Obfervation that hath held in all Parts, and indeed in 
all Ages of the World. The rooft ancient Writers of 
f-nd Varm- Husbandry * took Notice of it : and are not wanting 
tmf&Tdi- bi their Rules for making choice of Soils fuited to the 
qms RtiRu - nature, of each kind of Vegetable Petty thought valuable 
Me?, Scrlucres. mr fh propagating. 

But, which is a further Proof of what I am here en¬ 
deavouring to advance, that Sod that is once proper and 
fit for the Production of feme one fort of Vegetable does 
not ever continue to be fo. No, in Trail of time it 
ioofes that Property : but fooner in fame Lands, and la¬ 
ter in others. This is what all who are converfant in 
thefe things know very well. If Wheat, for Example, 
be fown upon a Trad: of Land that is proper for that 
Grain, the firfl Crop will fucceed very well : and per¬ 
haps the fecond, and the third, as long as the Ground is. 
in Heart, as the Farmers (peak. But in a few Tears 
’twill produce no more, if fowed with that Corn. Some 
other Grain indeed it may, as Early. And'after this Ins 
been fown fo often that the Land can bring forth no more 
of the fame ; it may afterwards yield good Oats : and 
perhaps Peafe after them. At length' twill become Barren $ 
the Vegetative Matter, that at firfl it abounded withal, 
being educed forth of it by thofe fucceffive Crops , and 
molt of it born off. Each fort of Grain takes forth 
that peculiar Matter that is proper for its own Nourifo¬ 
ment. Firfl the Wheat draws off thofe Particles that 
fait the Body of that Plant 3 the reft lying all quiet and 
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undiflurbed the while. And when the Earth has yielded 
up all them, thofe that are proper for Early, a different 
Grain , remain flillbehind, ’till the fuccelhve Crops of that 
Corn fetch them forth too. And fo'the Oats, and Pea/e, 
in their Turn ; ’till in fine all is carried off, and the 
Earth in great Meafure drain’d of that fort cf Mat¬ 
ter. 

After all which , that very Tratt of Land may be 
brought to produce another Series of the fame Vegeta¬ 
bles : but never ’till his /applied with a new Fund of 
Matter, of X\kz fort with that it at firft contain’d. This 
fupply is made feveral ways. By the Grounds lying fal¬ 
low for lome' time, ’till the Rain has pour’d down a frefh 
flock upon it. Or by the Tiller's Care in Manuring of 
ir. And for further Evidence that this fupply is in reali¬ 
ty of like fort, we need only relied: a while upon thole 
Manures that are found by conflant Experience bell to 
promote Vegetation , and the fruitfulnefs of the Earth . 
Thefe are chiefly either Parts of Vegetables, or of Ani¬ 
mals ; which indeed either derive their own Nourijhment 
immediately from Vegetable Bodies, or from other Ani¬ 
mals that do lb. In particular , the Blood, Z/rine, and 
Excrements of Animals : Shavings of Horns and of 
Hoofs : Hair, Wool , Feathers : calcin’d Shells: Lees of 
Wine , and ,of Beer : Afhes of ail lorts of Vegetable Bo¬ 
dies : Leaves, Straw, Roots, and Stubble, turn’d into 
the Earth by Plowing or otherwise, to rot arid diffohe 
there j thefe l fay are our bell Manures, and, being 
Vegetable Subfiances, when refunded back again into the 
Earth, ferve lor the formation of other like Bodies, 

Not wholly to Confine our Thoughts to the Fields, 
let us look a while into our Gardens ; ' where we fhall 
meet with Bill further Confirmations of the fame thing. 
The Trees, Shrubs, and Herbs Cultivated in thefe, after 
they have continued in one Station till they have derived 
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thence the greater Part of the Matter fit for their Aug¬ 
ment , will decay and degenerate , unlefs either frejb Earthy 
or fome fit Manure , be applied unto them. ’Tis true, 
they may maintain themfelves there for fome time by 
(ending forth Roots further and further to a great extent 
all round, to fetch in more remote Provifion ; but at lajt 
all will fail: and they muft either have a frefh fupply 
brought to them, or they themfelves be removed and 
trarfplanted to fome Place letter furnifhed with Matter 
ior their Sulfiflence. And accordingly Gardiners obferve 
that Plants tint ha ve flood a great while in a Place, have 
longer Roots than ufual; part of which they cut off when 
they tranfplant them to a frefh Soil, as now not of any 
further u/e to them. All thefe Inflames, to pals over a 
great many others that might be alledged, point forth a 
Particular terreflrial Matter , and not Water, for the 
Sub jell to which Plants owe their increafe. Were it Wa¬ 
ter only, there would be no need of Manures : or of 
tranfplanting them from place to place. The Rain falls 
in ail places alike: i nthis Field and in that indifferent' 
ly : in one fide ..of an Orchard or Garden &s well as ano¬ 
ther. Nor could there be any reafon why a Trail of 
Band Iliould yield Wheat one Tear and not the next j 
finee the Rain fiiowers down alike in each. But 1 am 
fenf.tlel have carried on this Article to too great a length: 
which v et on lb ample and extenflve a Suljecl hwas not 
eafy to avoid. 

5. Vegetables are not form dof Water: but of a cer¬ 
tain peculiar Terreflrial Matter. It hath been ihewn, 
that there *s a ccnflderable Quantity of this Matter con¬ 
tain’d both in Rain , Spring. , and River Water : that the 
much greateft part of the fluid Mafs that afeends up in- 
Jo Plants does not fettle or abide there .but p a lies through 
the Porn of them and exhales up into the Atmofphere : 
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that a great part of the terreflrial Matterymut with the 
Water, paffes up into the Plant along with it: and that 
the Plant is more or lefs augmented in proportion as the 
Water contains a greater or [mailer Quantity of that 
Matter. From all which we may very reafonably in¬ 
fer, that Earthy and not Water, u the Matter that con* 
ftitutes Vegetables. The Plant in E drew up into it 
ijoi grains of the Fluid Mafs : and yet had received 
but gr. 3 and a half of Encreafe from all that. The 
Mint in L. tho’ it had at firft the difadvantage to be 
much lefs than that in I, yet being fet in Water where¬ 
with Earth was plentifully mix’d, and that in I only in 
Water without any fuch additional Earthy it had vaftly 
outgrown the other, weighing at laft 145 gr. more than 
that did, and fo having gain’d above twice as much as 
that had. In like manner that in K, tho’ ’twas a great 
deal lefs when put in than that in I, and alfo was ins- 
pair'd and offended by Infefts, yet being Planted in Wa¬ 
ter wherein Earth was diffolved\ whereas the Water in 
which I flood had none, it not only over-took but confi- 
derably furpaffd the other ; weighing at laft 29 gr. 
more than that in 1, and yet had not expended fo much 
Water as that by above 1400 gr. The Plant in N, tho’ 
at fir ft a great deal lefs than that in M, yet being fet in 
the foul crafs Water that was left in the Stiff s after that 
in which M, was let was drawn off, in Conolufton had 
gain’d in weight above double what that in the finer and 
thinner Water had. The Proportion of the Augment of 
that Plant th,Hthrove moB was, to the Fluid Mafs fpent 
upon it, but as 1 to 46. In others ’twas but as 1 to 60, 
100, s.00 : nay in the Cataputia ’twas but as 1 to 714. 
The Mint in 13 took up 39 gr.of Water a day, one day 
with another; which was much more than the whole 
weight of the-Plant originally : and yet with all this it 
gain’d not one fourth of a grain a day in weight. Nay 
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that in H took up 253 gr. a day of the Fluid, which 
was near twice as much as its original Weight, it weigh¬ 
ing, when firft fet in the Water but 127 gr. And after 
all , the daily encreafe of the Plant was no more than 
gr. 

6. Spring and Rain water contain pretty near an equal 
Charge of Vegetable Matter: River water more than ei¬ 
ther cf them. The Plants in the Gla/Ies A. B. and C. 
were at fit ft of much die fame fize and weight. At the 
End of tiie Experiment the Mint in A had gain’d 15 gr. 
out of 2558 gr. of Spring-water : that in B gr. 17 and 
an half, out of 3004 gr. of Rain-water: but that in G 
had got 26 gr. out of only 249]- gr. of River water. 
I do not found this Propofition folely upon thefe Tryals; 
having made jW? more, which I do not relate here, that 
agree well enough with theft. So that the Proportions 
here delivered will hold for the main : but a Brill and 
jttfi Comparifon is hardly to be expedit'd. So far from it, 
that I make no doubt but the Water that falls in rain, 
at fome times , contains a greater fhare of terreflrial 
Matter than that which falls at others. A more powerful 
and intenfe Heat muft needs hurry up a larger quantity 
of that Matter along with the humid Vapors that form 
rain, than one more feeble and remifs ever poftibly can. 
The Water of one Spring may flow forth with an higher 
Charge of this Matter, than that of another ; this de¬ 
pending partly upon the quicknefs of’ the Ebullition of 
the Water : and partly upon the Quantity of that Mat* 
ter latent in the Strata through which the Fluid pafles, 
and the greater or left laxity of t hofe Strata. For the 
fame Reafon the Water of one River may abound with- it 
more than that of another. Nay the fame River, when 
much agitated and in commotion, muft bear up more of it, 
than when it moves with left rapidity and violence, 
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That there is a great quantity of this Matter in Rivers : 
and that it contributes vaftly to the ordinary fertility of 
the Earth , we have an iliuflrious Inftance in the Nile, 
the Ganges , and other Rivers that yearly overflow the 
neighbouring Plains. Their Banks fhew the faireft and 
largcft Crops of any in the whole World. They are e* 
ven loaded with the multitude of their Productions : and 
thofe who have not feen them will hardly be induced to 
believe the mighty Returns thofe Trails make in coni' 
parificn of others that have not the Benefit of like Inun¬ 
dations. 

7. Water fervcs only for a Vehicle to the t err efl rial Mat¬ 
ter which forms Vegetables : and dees not it Jelf make 
ary addition unto them. Wheie the proper terreftrial 
Matter is wanting., the Plant is not augmented tho’ never 
fo much Water alcend into it. The Cataputia in E took: 
Up more Wafer than the Mint in C, and yet had grown 
but very little, having received only three grains and 
an half of additional weight : Whereas the other had re¬ 
ceived no lefs than twenty fix grains; The Mint in I 
was planted in the fame fort of Water as that in K was; 
only the latter had Earth diffolved in the Water ; ' and 
yet that drew off 13140 gr. of the Water, gaining it 
feif no more than I39gr. in weight: whereas the other 
took up but 10731. gr. of Water, and was augmented 
168 gr. in weight. Ccnfequemly that fpent 1409 gr. 
more of the Water than this in R did, and yet was not 
fo much encreafed in Weight as this by gr. The Mint 
in M flood in the very fame kind of Water as that in 
IN did. Bur, the Water in M having much lefs ter re fi ri¬ 
al Matter in it than that'vn N had, the Plant bore up 
8803 gr. of it, gaining it felf only 41 gr. the while ; 
whereas that in N drew off no more r&sif 4344 gr. and 
yet was augmented 94 gr„ So "that it fpent 445-9 gr„ 

’of 
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of, Water more than that did .* and yet was not it felf 
(b much encreafed in weight as that was by 53 gr. This 
is both a very fair and a very conclujive Inllartce : on 
which Account his that I make oitner ule of if. Indeed 
they are a/Jlo: and to add any thing further on this Head 
will not be needful. 

’Tis evident therefore Water is not the Matter that 
compofes Vegetable Bodies. ’Tis only the Agent that 
conveys that Matter to them: that introduces and diftri- 
butes it to their (everal Parts for their Hcurijhment. 
That Matter is Huggilh and inattive: and would lye eter¬ 
nally confin’d to its Beds of Earth, without ever ad¬ 
vancing up into Plants , did not Water or fome lake In- 
(Irument, fetch it forth and carry it unto them. That 
therefore there, is that plentiful Froviffion and v&ft Alan* 
dance of it lupplied to all Parts of the Earth is a mark 
of a natural Providence in perintending over the Globe we 
inhabit: and ordaining a due difpeefidon of tkar fluid, 
without the Minifiry of which the Noble Jlcceffion of 
Bodies we behold, Animals , Vegetables , and Minerals 
iconf.m . would be all at a Hand f. But to keep to Plants; 
p tnanifeft Water , as well on this, as upon the other 
uti&p. 128, Hypothecs, is abfolutely neceflary in the Affa ; r of Vege* 
& c - tation : and it will not fucceed without it. Which indeed 

gave occafion to the Opinion that Water it felf nouriflj- 
ed, and was changed into Vegetable Bodies. They faw, 
tho’ thefe were planted in a Soil never fo rich , lo happy , 
fo advantageous , nothing came of it unlcfs there was 
Water too in confiderable quantity. And it mu ft be al¬ 
lowed Vegetables will not come on or profper where that 
is wanting: But yet what thofe Gentlemen inferr’d thence 
was not, we lee, well grounded. 

This Fluid is capacitated for the Office here affign’d 
it feveral ways. By the Figure of its Parts; which, as 
appears from ,many Experiments, is exa&ly and mathe¬ 
matically 
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matically Spherical; their furfaces being perfe&ly po¬ 
lite , and without any the lead inequalities. ’Tis evi¬ 
dent, Corpufcles of fuch a Figure are eafily fufceptibl'e 
of Motion , yea far above any others whatever : ana con* 
fequently the moft capable of moving and conveying other 
Matter Chat is not fo atiive and voluble. Then the In- 
tervalls of Bodies of that Figure are, with refpeft to their 
Bulk, of all others the largefl : and fo the mod fitted 
to receive and entertain foreign Matter in them. Be* 
Tides, as’ far as the Tryals hitherto made inform us, the 
Conflituent Corpufcles of Water are each fingly confi- 
der’d abfolutely fetid: and do not yield to the greateft 
external Force. This fecures their Figure againftany Al¬ 
teration : and the Infervalls of the Corpufcles muff be a I* 
ways alike. By the latter ’twill be ever difpofed to re- 
ceive Matter into it: and by the former, when once re¬ 
ceived, to bear it on along with it. Water is further ca¬ 
pacitated to be a Vehicle to this Matter, by the tenuity 
and finenefs of the Corpufcles of which it confiHs. We 
hardly know any Fluid in all Nature, except Fire , whole 
confiituent Parts are fo exceeding fubtil and fmall as 
thofe of Water are. They’ll pals Pores and lnterjlices 
that neither Air nor any other Fluid will. This enables 
them to enter the finefl lubes and Veffels of Plants, and 
to introduce the ter reft rial Matter , conveying it to all 
Parts of them j vvhilft each, by means of Organs ’tis 
endowed, with for the purpofe, intercepts and afflimes in* 
to it felf fuch Particles as are fuitable to its own Nature , 
letting the reftpafs on through the common Dulls. Nay 
we have a 1 moft every where Mechanical Inflames of 
much th e fame Tenor. ’Tis obvious to every one how 
eafily and fuddenly Humidity, or the Corpufcles of Wa¬ 
ter fuftained in the Air, pervade and infthuate themfelves 
into Cords, however tightly twifted : into Leather,Parch¬ 
ment, Vegetable-Bodies, Wood, and the like. This it is 

that 
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that fits them for Hygrometers : and to meafure and de¬ 
termine the different quantities of Moifture in the Air, 
.in different Places and Seafons. How freely Water paf- 
fes and carries with it terreflrial Matter , through Fil- 
tres, Co/atures, Deftillations , &c. hath been intimated 
already. 

8 Heater is net capable of performing this Office to Plants , 
unlefs ajftfted by a due Quantity of Heat : and this mufl 
concurr or Vegetation mil not fucceed. The Plants that 
were let in the Glaffes Q^R. S &c. in Olloler and the 
following colder Months, had not near the quantity of 
Water lent up into them, or fo great an additional Eo- 
creaie by much a sthoje that were let in June, July, and 
the hotter. J Tis plain Water has no power of moving it 
lelf; or rifing to the vafi height it does in the more tall 
and lofty Plants. So far from this, that it does not ap¬ 
pear from any Difcovery yet made, that oven its own 
Fluidity confifts in the inteftine Motion of its Parts ; 
whatever fome otherwife very Learned and Knowing 
Perfons may have thought. There’s no need of any 
thing more , for folving all the Phenomena of Fluidity , 
than filch'a Figure and Difpoftt'ton of the Parts, as Wa 
ter has, Corpufcles of that make, and that are all abjo- 
lately Spherical, muff Rand fo very tickle arid nicely up¬ 
on each other, as to be fufceptible of every impreffion : 
and, tho’ not perpetually in Motion yet mufl be ever 
ready and liable to be put into it, by any the Jlightefl 
Force imaginable. It is true, the Parts of Fire or Heat 
are not capable of moving themfelves any more than 
thofe of Water: hut they are more fubfil, light, and 
oftive,than thofe are, and fo more eafily put into Motion. 
In fine, ’tis evident and matter of Fa# that Heat does 
operate upon and move the Water, in order to its carry- 
ipg on the W«rk of Vegetation : but how ’i is agitated it 
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felf, and where the Motion firft begins, this is no fit Place 
to enquire. 

That the Concourfe of Heat in this Work is really ne- 
cejffary, appears, not only from the Experiments befpre 
us, but from all Nature : From our Fields and Foreffs, 
our Gardens and our Orchyards. We fee in Autumn, as 
the Suns Power grows gradually lefts and lefs , fo its ef¬ 
fects on Plants is remitted and their Vegetation ftackens 
by little and little. Its Failure is firft difcernible in 
Trees. Thefe are mi/eVhigheft above the Earth : and 
require a more intenfe Heat to elevate the Water, char¬ 
ged with their Nourijkment, to the Tops and Extremities 
of them. So that for want of ftrejh fupport and Nutri¬ 
ment they filed their Leaves, unlels fecured by a very 
firm and hardy Conftitution indeed, as our ever-Greens 
are. Next the Shrubs part with theirs : and then the 
Herbs and lower Tribes • the Heat being at length 
not fiifficient to fupply even thefe, tho’ fo near the 
Earth the Fund of their Nourifhment. As the Heat re¬ 
turns the iacceedxngSpringt they all recruit again : and 
are furnifti’d with frejb [applies and verdure. But firft 
thole which are loweft and neareft the Earth, Herbs, and 
they that require a leffer degree of Heat to raife the 
Water with its Earthy Charge into them. Then the 
Shrubs and higher Vegetables in their turns : and laftly 
the Trees. As the Heat encreafes, it grows too power¬ 
ful, and hurries the Matter with too great rapidity tho- 
row the finer and more tender Plants. Theje therefore 
go off, and decay: and others that are more hardy and 
vigorous, and require a greater [hare of Heat, fucceed 
in their Order. By which Mechanilm provident Nature 
furnilhes us with a very various and differing Entertain¬ 
ment : and what is left Juited to each Seafon , all the 
Tear round. 

K k 
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As the Heat of the fever al Seafons affords us a different 
Face of Things; fo the federal diftant Climates (hew 
different Scenes of Nature, an d Productions of the 
dia'rth*.- The Hotter Countries yield ordinarily the 
v'ig. itj. k largeft and tallefi Trees : and thofe too in much greater 
fcq. variety than the colder ever do. Even thofe Plants 

which are common to both , attain to a much greater 
Bulk in the Southern than in the Northern Climes. Nay 
there are forne ibgions fo bleak and chill , that they raift 
no Vegetables at all to my confiderable fixe. This we 
learn from Greenland \ h orn Jfland, and other Places of 
like cold Site and Condition. In thefe no Tree ever ap¬ 
pears : and the very Shrubs they afford are few, little, 
and low. 

Again, in the warmer Climates , and fuch as do fur- 
nifh forth Trees and the larger Vegetables , if there hap¬ 
pen a remiffton or diminution of the ufual heat, their 
VroduElions will be impeded and diminifhed in Proportion* 
Our late Colder Summers have given us Proof enough of 
this. For tho’ the Heat we have had was fufficient to 
raift the Vegetative Matter into the lower Plants, into 
our Corns, our Wheat, Barley, Peafe and the like : and 
we have had plenty of Strawberries, Rasberries, Cur¬ 
rans, Goosberries, and the Fruits of filch other Vegeta¬ 
bles as are low and near the Earth : Yea and a moderate 


flore of Cherries, Mulberries, Plums, Filberts, and 
ibme others that grow at a fomewhat greater Height ; 


* The Dwarf Apple and Pear-Trees 
have fucceeded better. And indeed in 
Trees of the fame Kind, thofe that keep 
chfeft to the Earth always produce the 
mod and be ft Fruit. For which. Reafont 
’tis that the Gardiners cbecl >,and rejlrain 
the Growth of their better Fruit- Trees: 
and prevent their running upto too great 
a Height, 


yet our Apples, our Pears, Walnuts, 
and the Productions of the taller f 
Trees have been fewer , and thofe 
not fo kindly , fo thorowly ripen d 
and brought to that Perfection they 
were in the former more benign 
and warm Seafons. Nay even the 


lower Fruits amt Grains have had 


feme 
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feme (hare in the Common Calamity: and fallen ihori 
both in Number and Goodnefs of what the hotter and 
kinder Seafons were wont to (hew us. As to our Grapes, 
Abricots, Peaches. Ne&rarins, .and Figs, being tran- 
(planted hither out of hotter Climes , ’tis the le!s won¬ 
der we have of lute had lb general a Failure of 
them. 

Nor is it the Sun, or the ordinary emiflion of the Sub¬ 
terranean heat only, that promotes Vegetation : but any 
other indifferently, according to its Power and Degree. 
This we are taught by our Stoves t Hot Beds, and the 
like. All Heat is of like kind: and whereever is 
the fame Caufe , there will be constantly the fame Ef- 
fett. There’s a Procedure in every Fart of Nature, that 
is perft&ly regular and geometrical , if we can but find 
it out: and the further our Searches carry us, the more- 
fhall we have Occafion to admire this, and the better 
’twill ccmpenfate our Indu/lry. 
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